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u(X,,e.0, x) of the regular variational problem concerning the 
minimum of 


= X,V,U dx... 
I(u) AK vu x,) : dx 


under the condition u/, = p(s). 

Let (1 be a bounded domain of the x = (xj2000, x,,) in the Euclidean 
E.} Q): ~~ strictly interior subdomain of Ss} C) (fh) the set of 
all functions u(x) which are continuous with respect to x, in the 
open 7 together with ve 1 first derivatives; let 


Bax Ko x 


be the norm. Let C, ,(€L) be the set of all functions from. Cc, mce)) 
for which ad : 
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1 1 ot 
ae bu(xsn) — p'u(x)} Loy 
xxth é€ \h | 


\h| > 0 
F a) 
is bounded. The norm is: bal) = |ul COM A Du. Let co) 
be the set of all functions continuous intl Jul = max Ju(x) | : 
cf xE NL 


Let we (QL) and W (0) be defined as usual (see V. J. Smirnov (Ref. 2: 
Kurs vysshey matematiki [ Courae in higher mathematics } t. IV, Ki, 
Fizmatgiz, 1959)). max lu(x)] for u Ew) is defined to be vrai 
pax lu(x)]. Let D, ( be the class of the functions u(x) which in (L ; 
possess 1 - 1 derivatives with respect to x,, and for which the 
derivatives py possess a differential ia ooues point of QO et 
0,(Q) be the class of the WY jreees Yun) E D, (@)s the l-th derivatives 


of which are bounded in every bounded domain of the Vyreror Ye 
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Let 0,(2) be the class 


bounded in every finite domain of the Yyreces Yn° The statement 


" the norm 1] is estimated by the data of the problem" means that 
the estimation is possible by the constants which occur in the 
conditions which are fulfilled by the problem. By (2 }) denotes 


positive nondecreasing 


of ju| defined on [9 w } and finite for all finite ju. The state-~ 


ment "the function f(x, 


order of growth =m in p = | x "says that max If(x,u,p )J-< 
k k 
9/2 x€ fL 
Gv (tul) (p*+1) : The boundary S possesses the property a if 


there are a >0, 0<. 6. 
center on § and radius 


mes [x(¢) ‘a 
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of the functions measurable and 


and v 


net 2 1) positive nonincreasing functions 


poses Kis Us Byrevey P,)» x€& JL has the 


Kz4 


~ 1 such that for every sphere K with 


§ Sait holds 
OUJ<= (1-@q mes. K(G ) . 
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S belongs to ¢ +x 20, if it can be covered by a finite number 
of open pieces,’ the equations of which belong to co 


+ 
Theorem I. Let u(x) be a bounded generalized solution of 
a : 
W(u)= Oz, (9, (tum, )) + sda = 0 (29) 


i, eu Ewa), Juj< M ana u(x) is assumed to satisfy the. inequality 


F [arr ) Dx, - a(xsuu, )y | dx = 0 (30) 


for arbitrary (x)E (0), Let furthermore max | u_ l<x,, 

a, (xju,p,) E 0,((LsB, x E,) and a(x,u,p, ) E01 xB, sek). Let 
Oa, (x+th, Vv; "x,) is 2 

wT CS f3 >V, >) V2 (lv ¥)) 2 iF 
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for v(x) = (1-1) u(x) + Gu(x+h), T éeL es ee ae Ef). 
The norm Inf, (0'), K> 0, for arbitrary ()'C SL is then 
Tyo. 
estimated by Ju + If, moreover, SEC and f(s) «= 
c ley ia) , 2,0 | 
= = t , i timated b ad 
u/, Co (8)s hen IMI fa) 8 estimated by |u c, (C1) an 
lp le (s) ° If &; and a belong as functions of their arguments to 
2,0 


Ca (12 2) or to C1 3, ot on every compact, while $ and (8) belong 


to Oe then lu ly 4a ) 18 estimated by Ju bl) and by the 


data of the problem. 
The equation (29) is said to belong to the class (3), if it satisfies 
for arbitrary 54: tecy ba the conditions 
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m-2 n 


Vie Oe? #1) 7 LES ays Grmmy) 48; Sy, 0) 


m=-2 
Gey FF fi (46) 
j a(xurp,) |S pry (la) wh + ges (lal) (17) 
and. for large p | 
a,(xsusp,) p> V,(lal) pP™ (mm > 1) (31) ¥ 
where. p? = = gots 


heorem II. For an arbitrary equation (29) of the class (|) the first 
boundary value problem with the boundary condition u/, = (Xs) has at 


vard 7/49 


sae 0k Reem Sa 


APPROVED FOR RELEASE: 06/19/2000 CIA-RDP86-00513R000928420006-0" 


- - 13R000928420006-0 
"APPROVED FOR RELEASE: 06/19/ 2000 all BEES eee paises saci 
—— z SE a BE 3 Hi 2 ee meres j a 


: ! ee 
pi an 
Ey 7 a 


221,07 
8/042/61/016/001/001 /007 
/ & 333 


Quasilinear elliptic equations ... Cc 411 

least one solution in the class Coes ({L) (P, meenr if the maxima 
9 

of the absolute values of the solutions u(x,T ) of the boundary 

value problems 


M,(u)= (1-7) My (u) +7, (a) = 0, wate, TE[ 0,1] 


2 f) 
are uniformly bounded, where i (aje x, F Sa ~ Fy (aru, ) and 


u 
*; 


F°(uyp, ) = (14p2)2/2 + uv’, The coefficients &;(x,usp, ) and a(x,u,p, ) 


must belong toC, | anadc respectively &s functions of their 
250% 1,% 


arguments on every compact. The boundary 3 and ? (s) must belong to 
Co ce : 

Theorem III is a special case of theorem II, 

Theorem IV. The propositions of theorem IT are maintained, if all 
conditions except (31) are satisfied and if moreover the orders 


of growth in p of the functions 
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fe) a, (x,0,p,) -) “a, (xsu,P,) Qa(x,u usp) 
op, ou ; SE ads and ae are not greater 


than u~2-E m-4-E and mh - Ag » where E> QO ig arbitrary, 
Theorem V. Let u(x) SE w! mell-) be one of the generalized golutiongs 
of the variational problem 


inf I(u) = inf | tema) dx, dx = dx,++. dx, (2) 


W/ 2 (5) 3). y 


with the additional condition that all comparison functions are in 
the absolute value not greater than a constant M> max ful]. thig 
S 


solution belongs to c, lls o> 0, if 


F(x,u,r,) Ec, nx [-«, ut z) 
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Mp, mre) P; > v (ep) Pp for P 2 4 
and 

n 
rp? | 2) mm) I+! Pup ls wylul) p41). 
i=1 


Under the same assurptions on F, every bounded u(x) Wi ), which 


ives Ia stationary value belongs to te (OD. If, moreover, the 
boundary of (L satisfies the condition (A), and if (s) can be 
continued in fo so that (x) 0,(L)), then in both cases it holds 
w(x)E c, (C1). 


Theorem VI. If only the natural restrictions 1.) - 4.) are satisfied 
for F(x,uyp,), then every bounded generalizad solution u(x)E€ W() 
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of the variational problem (2), (3) belongs to ce ” o> 0, if 
F(x,u,p,) as function of its arguments belongs to Cy, oe k > 3 on 
every compact. If, moreover, SC C, oe and ¥ S Cy jot? 2 Te 
then u(x) belongs to CS ae (LL) too. As natural manele vices for 
F(x,uyp, ) there are denoted: 


2 2 
16) Vy (Iul )(p? + 1)"/? 2 P(xyuyp,) < &,(Iul)(p? + 1)8/? 
2.) The Euler equation for F(x,u,p,) is uniformaly elliptic. 
((1) is called uniformly elliptic, if (16) holds). 


3.) Fis sufficiently smooth, where the differentiation of F and of 
its partial derivatives with respect to Py reduces the order of growth 


of F and of the derivatives mentioned at least by 1, while tha 
differentiation with respect to x and u does not increase these orders 
of growth. 
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' For all sufficiently large p it holds 


Fp, (mmR) Py SV z(lul) p™ . 


The given theorems are the main results 


of the paper; 25 theorems 
and 11 lemmata are proved. 


The author mention: V, Sigalov, A. J. Koshelev, 
G. J. Shilova, S. 1, Ov, A. D. Aleksandrov, 


A. V. Pogorelov, Ye. Bakel'man, 


c¢ references. The 
ublications read as 
: L. Nireaberg, f solutions of 
elliptic equations, Co 
te: 


2, 3(1956), 509- 
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J. Nash, Continuity of solutions of parabolic and elliptic equations, 
Amer. Journ. Math. 80, No. 4 (1958), 931-954; R. Finn afd D. Gilbarg, 
Three-dimensional subsonic flows, and asymptotic ete for 
elliptic partial differential equations, Acta math. 98 (1957), 
265-296; C. B. Morrey, Second order elliptic het in several 
variables and Hélder Continuity, Math. 4%. 72 (1959), 146-164. 


SUBMITTED: July 12, 1960 x 
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AUTHORS 2 Ladyzbanakaya, O. A. and Ural’tseva, N. N. 
TITLE: “Differential properties of bounded generalized solu- 
tions to n-dimensional quasilinear elliptic 
equations end variation problems 


PERIODICAL: Akadeniya neuk SSSR. Doklady,.v. 138, no. 1, 1964, 
29-32 
TEXT; The authors investigate the equation 


n wa 
~~ * *’ s 
- zs - o : BLS 8 
pee ee (a, (x wyUL)) + (x,u,B,) = O 
0 ry 


where a. snd a are measurable functionn satiafying 


Fa, (xowsp,) | pela(zyuops. ea(]aty(t + py). 


a,(xoucp,) PL 7 (Ie!) pr =e ('n') » 
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where ms 1 and p « ? = » Let besides the condition 
F 
“2 (ous) (iep)?”? f 


1 


t 


4 2 4 oe ; i GR 2 

|le tie pe op : ae ie eo has Cal) (ep) 

be satisfied incidentally, where - ; (t) ig monotone non-increasing, 
a(t) ++ monotone aoe -decreasing. <(t) and//(t)}0, tu, O- 


A function u(x) 4 Ww (ft) for which 


I(uy yr a 3 7c (xy¥s¥, a : ~ a(x,uju,) oo dx = 0 (4) 


holds for every bouhded foneeree i of v (f1.) is called a generalized 
Gerd 2/6 
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solution of (1). 


Lemma 1: For the bounded generalized solution u(x).of (1) there hold 
the inequalities 


| <u Max Pa ce (5) 
P. 


3} 


, »Rem= cd /2 j 


ul Mag fo e%/2 (6) 


4 
joxer 
where K(°) is an arbitrary sphere of radius 2 inf » and the constant 


¢ depends only on (eXmax jal), vv (max ‘wi) of (2). 


Leuma 2: Every bounded generalized polation u(x) of (1) with a + 2 x 
aatisfiss : 


-2 
lay (7) 


y nade go. 
- (t+ aye Pa dx £oS + fue i uly? wa 


2 Sere oS 
vi 
ote, 


for every bounded ¥ of # iki) « where the constant c depandionly on 


GAnpe | ul ) and ,(mgx-u') oe (2). 
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Lemma 2's If b(x)>0, and if for every @ > 0 and y€ fi it holde 


trey) BRO? Bay ae Cr “> 0, I< m £2 then it holds 
Ae Lz 24] % : m2 | nf t2 
2 = wh, PE TOE ax (8) 
where | is an arbitrary berxded functian of W,,(k (2)). and the 

censtant c depends only on Cay eM x 
From lemma 2° it follows that lemma 2 holds also fori¢m <2. 


Theorem 1: The uniquexess theorem in the small holds for a bounded 


4 


generalized solution a8 of (4) i. ev: two bounded generalized 
solutions u'(x) and u"(x) being equal on the surface of K(s) are 


identical.in K(s) if only the radius ? 18 smaller than e certain 
number which is determined by 7 (mace ju’), sui) and (max jut}, jut) 
of (2) and (3). af AL 

Theorem 2: If (2) and (3) are satisfied then every bounded generalized 
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solution u(x) of (1) has generalized second derivatives and. ‘satisfies 
(1) almost everywhere. For this solution it holds 


! 
§ fiver + (1 +1 Pu are 2 ue = | dxgo & fh, (40) 
7 i,j ivj 
’ 
where. Md is. an arbitrary..strongly dinner subregion of N - If s - 
and P= u/s are two times continuously differentiable thdn (10) 
holds for 1, = Jl; too. 


Let 

J(u) = | F(z,u,u,) Qxdx, ue 6. (12) 
Theorem 3: Every bounded u(x) of wf) for which x 
FI(u) = Fy eh az, + ‘a dx.= 0 holds for every bounded 


i 

(ew, belongs C, .) (A(kp3,e>0) if F(x,U,p.) as a function 
” y BR k=, J : 
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APPROVED FOR RELEASE: 06/19/2000 CIA-RDP86-00513R000928420006-0" 


Pepe eire tates ue 


- -00513R000928420006-0 


"APPROVED FOR RELEASE: 


23799 
S/020/61/138/001/003/023 
Differential properties of mere C 111/ C 222 


of all arguments belongs to “yn, ©=Snd. satisfies only. the "natural" 
g ht 


assumptions of (Ref. 13; 0, Ao Ladyzhenskaya, -N. N. Ural'tseva, DAN 
1355 noo 6(1960); Ref. 2: 0. A, Ladyshenskaya, N. X, Ural'tseva, Usp. 
mateg. nauk, 16, no. 1 (1961)). Xx 


There are 4 Soviet-bloc and 2 non-Soviet-bloc references. 


ASSOCIATION: Leningradskiy gosudarstvennyy universitet imeni A, Ao 
_ Zhdenova (Leningrad State University imeni A. A. 
Zh janov) 


PRESENTED: December 24, 1960, by V. J. Smirnov, Academician 
SUBMITTED: December 20, 1960 
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LADYZHENSKAYA, O.A.; URAL'TSEVA, N.N. 
Palas tga Ea 


Boundary value oroblem for linear and quasi-linear parabolic 
equations. Dokl. AN SSSR 139 no0.3: 544-547 Jl '61 (KIRa 14:7) 


1. Leningradskiy gosudarstvennyy universitet im. A.A. Zhdanova. 
Predstavleno akademikom V.I. Smirnovym. 

(Boundary value problems) 

(Differential equations, Linear) 


APPROVED FOR RELEASE: 06/19/2000 CIA-RDP86-00513R000928420006-0" 


"APPROVED FOR RELEASE: 28420006-0 
Sg oe De aE hy ee ee 2 a oI aE nS 


ERSTE s za : = z oe 


LADYZHENSKAYA, O.A.; URAL'TSEVA, N.N. 
ee 
Regularity of generalized solutions of quasi-linear elliptic 
equations. Dokl. AN SSSR 140 no.1:45-47 SO "61. (MIRA 14:9) 


1. Leningradskoye otdeleniye Matematicheskogo instituta im. V.A, 
Steklova AN SSSR, Predstavleno akademikom V.1.Smirnovym. 
(Differential equations) 


APPROVED FOR RELEASE: 06/19/2000 CIA-RDP86-00513R000928420006-0" 


APEROVED BOR ee: tic oae deat CIA-RDP86- eee Ulta setae”, 0 


SEs TS SEES SESE EE SS Py a SDDS ES Se ae See ed 


"Quasilinear equations of elliptic and parabolic types" 


report submitted at the Intl Conf on Mathematics, Stockholm, Sweden, 
15-22 Aug 62 


APPROVED FOR RELEASE: 06/19/2000 CIA-RDP86-00513R000928420006-0" 


CIA-RDP86-00513R000928420006-0 


SESS RE eS ES: 


"APPROVED FOR RELEASE: 06/19/2000 


| Se Pree is tariae MESON Sa aae Bk ee ea fe SP aaa 


LADYZHENSKAYA, OQ. AL 
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Report to be submitted for the International Colloquim on Partial 
Differential Equations (CNRS) Paris France, 25-30 June 1962, 
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AUTHORS: Ladyzhenskaya, 0. A. ,and Ural'tseva, N. No 
ae ee 
TITLE: Boundary value problem for linear and quasi-linear parabolic 


equations. I. 
PERIODICAL: Akadimiya nauk SSSR. Izvestiya seriya Matematicheskaya, V-« 
26, now 1, 1962, 5-52 


TEXT; For linear parabolic equations of the form . 
Lu Yu, - (3/8x5) (a5 s(4 tay, + a, (x,t)u + £,(x,t)) + bi(xst uy - 


+ a(x,t)u + f(x,t) = 0 
with unbounded coefficients, estimates 
and of their derivatives are derived. 
linear parabolic equations 
fu su, - (3/9x,) (a, (xs trmsuy )) + a(x, tyus, ) = 0 


of the Holder norm of the solutions 
For the solutions of general quasi- 


stimates are obtained. By 


"with a divergent right-hand side", apriori e 
hat the first boundary value 


means of these estimates it is demonstrated + 


Cara 1/2 


eu 


APPROVED FOR RELEASE: 06/19/2000 CIA-RDP86-00513R000928420006-0" 


"APPROVED FOR RELEASE: 06/19/2000 CIA-RDP86-00513R000928420006-0 
zi | es eee ee a ERS Sade Eemaee obaranasoway 


oo 


33628 
3/038/62/026/001 /001/003 
Boundary value problem for... B112/B108 


problem for such equations can be solved "in the large". All results are 
new inclusive that for the case of a single spatial variable. The condi- Xx 
tions under which the apriori estimates are obtained and under which the 
solvability "in the large" is demonstrated are not only sufficient but in 

a certain sense also necessary. There are 37 references: 21 Soviet-bloc 

and 16 non-Soviet-bloc. The four references to English-language publica- 
tions read as follows: Nash J., Continuity of solutions of parabolic and 
elliptic equations, Amer. J. Math., 80 (1958), 931-954; Friedman A., On 
quasi-linear parabolic equations of the second order, J. Math. and Mech., 

Ty Now 5 (1958), 771-791; 793-809, Morrey C. Bay Second order elliptic 
equations in several variables and Hélder continuity, Math. Z.; 72 (1959), 
146-164; Friedman A., Boundary estimates for second order parabolic 

equations and their applications, Journ. Math. and Mech., 7, No. 5 (1958), 


111-791. 
SUBMITTED: May 18, 1961 


Card 2/2 


APPROVED FOR RELEASE: 06/19/2000 CIA-RDP86-00513R000928420006-0" 


"APPROVED FOR RELEASE: 06/19/2000 


! 


APPROVED FOR RELEASE: 06/19/2000 


aS 


CIA-RDP86-00513R000928420006-0 


0 
jose/ 62/026] 005/005! 3 
| Bii2 p18 
N. N- 
spa ttsevas 
ana Ura - 
Saeee mae yinear and guasi-1ine 
| I for 
se value propiems . 
| 4ichnes 
eae 4i0ns- I 2 
c equa a | 
_ je ssSR tzvestiye: Se | 
je101 uk . pesos 
wa nae : < ee j-jLineat parabol2¢ 
ae . 2 ; - 
. | value provien for 4 : 
irst poundary 
ne firs 
EXT: wy " 
yations ; 7 
7 pu Zz Uy a 
i t 
n pa 
{tn waiverg nie 
al results c : (tas 
ee +4nis paPey na 
a giobal e 
5-52) 
gerivee: From +nes 
cara 1/2 


CIA-RDP86-00513R000928420006-0" 


"APPROVED FOR RELEASE: 06/19/2000 


ee 


SA DESO poe teneeue sea evocr’ 
ee 7 Z ne eae : 


= 5/038/62/026/005/003/003 
Boundary value problems for... B1i12/B186 


Proved for bounded and unbounded domains and, in particular, for 
Cauchy's Problem. Special attention is Ppaic to the theoren of existence 


at an arbitrary Browth, with Tespect to problems of subsurface hydro- 
dynamies. 
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: ABSTRACT: In a series of (seven) earlier papers the authors have studied equations: 
‘of elliptic or sata type, of the forms 
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‘and certain systems of such equations. One of the main objects of their work was 
‘investigating ‘the HUlder-continuity of the solutions and their derivatives » 28 well, 
as getting estimates for their HUlder norms in terms of-constants depending on the 
‘coefficient functions. By constructing special examples, they bave shown that in 

a certain sense, their results cannot be improved. Assuming that the solutions 
under consideration are bounded and have a certain degree rof—smoothness y it was 
shown that every solution u of equations (1) - (4) as well as each ux, belong to a 
certain class B; the gradient with respect to x of every solution of (5) or (6) 
.belongs to a certain class BN, (A function belongs to such a class if it satisfies 
certain inequalities involving free parameters.) Then it was proved that the : 
functions in the various B classes are Hblder-continuous and that their HUlder norm 
can be estimated in terms of the numerical parameters defining B. The object of 
this paper is to present a shorter method of proof, by-passing the study of the 
B-classea. The reasoning is based on lemmas from the earlier papers and a new 
leoma, concerning functions in the class wh (K,), where Ky = (x) 4 2}. Since 

the results are those which were presented earlier, they are not re-stated here, 
Instead, the method is illustrated on the example 
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‘ equations (5) end (6). Orig. art. has: 16 equations. 
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Bacterial Warfare 


The use of bacteriological weapons is a crime against international law. 
Vest.Mosk.un. 7 no. 11, 1952 


9, Monthly List of Russian Accessions, Library of Congress, March 1953, Unclassified. 
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"Preliminary Deoxidation of Steel Made by the Short 


Beasemer Process With Molten Cupola Pig," B. Ne. 
Laayzhenskiy, Cand Tech Sci, VISKhOM and VNITOL, 


6 pp 3 
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Presents results of a comparative study of two 
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"Intensification of the Steelmaking Process in 
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ereasing the content of ferrous oxide in slag, - 
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time required for blowing the melt. 
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PHASE I BOOK EXPLOITATION 475 


Ladyzhenskiy, Boris Nikolayevich and Tunkov, Vladimir Pavlovich 
SG a arto 


Tekhnologiya izgotovleniya Stal 'nykh otlivok (Technology of Making 
Steel Castings) Moscow, Mashgiz, 1957. 255 P. 7,000 copies 
printed. 


Reviewers: Zverev, K.M., Engineer, and Kreshchanovskiy, N.S., 
Candidate of Technical Selences; Ed.:; Talanov, P.I., Prof.; 
Ed. of Publishing House: Sirotin, A.I., Engineer; Tech. ‘Ed.: 
El'kind, V.D. 


PURPOSE: This book was written for engineers and technicians in 
foundry shops and for engineers and designers in the machine- 
building industry. It may be used as a manual by students 
Studying casting methods. 


COVERAGE: The author attempts in this book to discuss the main 
problems of the casting of various parts for the machine-building 
industry. These problems, including some theoretical considera- 
tions, are reviewed in Sequence starting with part design, mold 
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‘and pattern making, casting, thermal treatment and the repair of 
flews in the cast parts. These methods are said to be the most 
‘advanced ones and are believed to represent the recent achieve- 
ments of Soviet scientists and engineers, and the present trend 
4n the Soviet industry. Personalities mentioned are LN. Podvoyady:, 
who wrote chapter VI, and K.P. Baryshnikov who assisted the author 
in writing chapter VII. There are 71 Soviet references. 


_ TABLE OF 
CONTENTS; 
Introduction 3 
Ch. I. Fundamentals of Steel Casting Design 5 
“1. General information 5 
2. Technological design considerations 9 
3. Structural design features : ll 
Ch. II. Design of Castings 26 
1. General information 26 
2. Location of part in the mold 2 
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1. The mold and molding material 37 
- 2. Cores 50 
3. Gating 59 
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5. Cooling and insulating materials 103 
Ch. IV. Baking of Molds and Cores 114 
1. Basic facts about baking of molds and cores 114 
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1. Temperature of poured metal 126 
2. Holding the casting in the mold 128 

Card 3/5 


APPROVED FOR RELEASE: 06/19/2000 CIA-RDP86-00513R000928420006-0" 


SrA SETS BEA eae LB Sea rte 


"APPROVED FOR RELEASE: 06/19/2000 CIA-RDP86-00513R000928420006-0 


Bal 8 RAVE SSE Ede aed Ear BBO FELT TTS 


Technology of Making Steel Castings 475 


Ch. VI. Thermal Treatment of Castings 
Various methods of thermal treatment 
Internal stresses and methods of thermal treatment 
- Thermal treatment of carbon steel castings 
- Thermal treatment of alloyed steel castings 
- Quality control of thermal treatment of castings 


Ch. VII. Steel Casting Practice 


1. Bottom-poured stacked mold casting 
Manufacture of thin walled castings 

Casting of parts for agricultural machinery 
Casting of fittings 

Casting of parts for tractors 

Casting of parts for transportation machinery 
Castings for heavy machinery 

Casting of forging dies 

Casting of reinforced catings 

Casting of crank shafts 
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Ch. VIII. Special Features of Alloyed Steel Casting 
1. General information 
2. Technological and structural considerations in design 
of castings and in mold making 
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Physicochemical Bases of (Cont. ) sov/5411 


PURPOSE: This collection of articles is intended for engineers and 
technicians of metallurgical and machine-building plants, senior 
students of schools of higher education, staff members of design 
bureaus and planning institutes, and scientific research workers. 


ntains reports presented at the fifth 
annual convention devoted to the review of the physicochemt 
of the steelmaking process. These reports deal with problems of the 


mechanism and kinetics of reactions taking place in the molten metal 
The following are also discussed: problems 


in steelmaking furnaces. 
involved in the production of alloyed ateel, the structure of the ingot, 
the mechanism of solidification, and the converter steelmaking 
{ons drawn from the results 


panied by references of which 
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Ladyzhenskiy, B.N., and M.V. Karakula, Making Low-Carbon 
Alloyed Steels in Acid Open-Hearth Furnaces 


Stroganov, A.I., and A.N. Morozov. Behavior of Chromium in 
the Bath of a Basic Open-Hearth Furnace 


Petukhov, B.G. Making Chromium-Nickel Steels in Large Open- 
Hearth Furnaces With the Use of Nickel Oxide’ 


Omarov, A.K.,and A, Ye, Khlebnikov. Intensifying the Working 
Period of the Open-Hearth Scrap Process 
[ The ‘following persons participated in the research work: 
Engineer Munasypova, Engineer T. Kovaleva, and Technicians 
U. Rakhmanulov, V.V. Ponomareva, L. Rusnyak, Z. Zaporozhan, 
A. Perkova, S. Bilyalova, and V. Guseva.] 
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1g 4200 A054/A033 
AUTHORS : Ladyzhenskly, B.N., Candidate of Technical Sciences; Bashmakov, A.D. 
Engineer 
TITLE: The Dependence of Metal-Desulfurization on the Conditions of Mass 
Transfer 


PERIODICAL: Stal’, 1961, No. 1, pp. 29 - 30 


TEXT: At steel melting temperatures chemical reactions take place at high 
velocities. The only factor limiting the reaction speed is the mass transfer at 
the place of reaction depending - among other things ~ on the temperature condi- 
tions, the diffusion of the reacting substances, the size of surface on which the 
reactions take place and on the layer thickness. Evidently, by improving these 
conditions, several metallurgical processes could be accelerated. Based on the 
above consiilerations and tests, satisfactory resuits have been obtained by using 
powdery materials during the meiting in hearth-type furnaces, for the purpose of 
accelerating the desulfurization of the metal which, under normal conditions, is 
extremely slow (0.00007 - 0.00125% S/min}). This is mainly due to the small reac- 
tion area between the metal and the slag relative to the weight unit of the metal 
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(8/t), for which the following values have been established: 
Furnace $317 me/t ea 


ececcesscoscsssseseeser® 0.9 


15-ten open-hearth furnace 
125-ton open-hearth LUTNACE soccecceecceseconoerer 0.4 

are furnace Sp cg be iuannascactsusssenonee st Ore 

{nduction TUrNace eeceeeecesrscceserssssers ests wh 2 
An increase in this spé cific contact surface not only enlarges the reaction area 
but also increases the thickness of the iayers taking part in the reaction which 
also contributes to accelerating the mass transfer at the place of reaction. 
Biowing powdery materials, finely crusned siag-forming substances by a gas jet im 


to the liquid metal in the ladle, the desuifurizetion speed of the metal increased 
N. Sashchikhin, ITEIN, No. 743, 1960). 


to 0.005% S$/min (Ref. 1, B. Ladyzhenskiy and 
By blowing powdery fluxing agents with a specific surface of 435 eme/ 100 g into l 
the metal to be blown through, the re- 


the metal in amounts of 5% of the weight of 
action area can be enlarged to 200 me/ton and the desulfurization rate can be 


raised to 0.2% S/min. The effect of the reaction surface of the phases on the de- 
sulfurization rate is verified by an analysis of the equilibrium condition of sul- 
fur in the metal-slag system (Ref. 2, Fischer and Spitzer, Archiv f. d. Eisenhilt- 
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tenwesen,, 1958, No. 9) (Fig. 1), for the conventional desulfurization process and 
‘also for the new method, using pulverous substances. ‘In the first case the metal 
was melted in a 12-kg lime-dolomite crucible of ar induction furnace, containing 
= 0.030% S.. After adding lime it was held under slag at 1,600°C for two hours. In 
the second case the metal was melted in a 50-kg magnesite crucible of the induc- 
tion furnace, heated up to 1,700°C, blown through with a mixture of 55% Cad, 40% 
CaCo and 5% Al. The’ quantity of mixture employed amounted to 4.5 % of the metal 
weight with a temperature drop of 200°C during the blowing process. Nitrogen was 
used as carrier gas. Figure 1 shows that the S-equilibrium in the netal-slag sys- 
tem is: attained in 50 - 60 min in the conventional process, whereas in the new a 
process it takes only 2.5 min to reach’ this point. Another feature of mass trars- ; 
fer influence on deahifurization is the fact that slag and slag-forming substances ' 
are more fully util Fed in separating sulfur from the metal. In Figure 2 compar- va 


PEO ee ee 6” 


ison is made on the lationship between the distribution coefficient of sulfur 


in the metal-slag system and the basicity of the slag. By enlarging the specific, 
contact area "the babletey and slag, the amount of sulfur separated from. the met-: 


eA MRT E Tee 


al increases, the babicity of the slag remaining the same. The minimum degree of 
sulfur removal in th! open-hearth process: corresponds to an S/T value between 0.4: 
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- 0.9 m 2/ton, while-the maximum is attained in the process of blowing through the 
- metal finely crushed powdery mixtures, for which S/T exceeds 200 me/ton. There 
are 2 figures and 2 references; 1 So- 
- viet and 1 Non-Soviet. — 
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Figure 1: Establishing the sylfur 
equilibrium in the metal-slag system 
with various methods of desulfuriza- 
tion. a - holding the metal under 
lime slag (Ref. 2); b - blowing pow- 
dery mixtures, in a nitrogen gas 
eurrent, into the metal. 
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VLASOV, V.I.3; KOMOLOVA, Ye.F.; LADYZHENSKIY, B,N,, kand. tekhn. 


nauk, retsenzent; MARKIZ, Yu.L., inzh., red.izd-va; 
SMIRNOVA, G.V., tekhn, red. 


[Cast G13L high-mqnganese steel; properties and manufac~ 
ture) Litaia vysokomargantsovistaia stal' G13L; svoistva 
4 proizvodstvo., Moskva, Mashgiz, 1963. 194 p. 
(MIRA 16:6) 
(Manganese steel) (Steel castings) 
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ANIDALOV, M.P.; _LADYZHENSKTY, _BoN. 


Organizing the operation 
production foundries, 


of electric melting furnaces in mass 
(MIRA 16712) 


Lit. proizv. no.l0:11-12 0 '63, 
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Desulfuration of acid electric steel by the’ blowing-in of powderlike 
limestone. Lit. proizv, no.8:42-43 Ag '6L. (MIRA 18:10) 
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"Steel Smelting for Shaped Casting," Sci. and Tech. State Publ. House for Liter- 
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Trarslation of Table of Contents and summary of context - D 257848, 6 Juk 55 
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ERASHOSBL'SKIY, M.A.; LADYZHENSEIY, L.A. 
Conditions for total eeatinatey be P.8.U; 
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in the spacelLP., Trudy Mosk. mat.ob-va 32307~320 '54,. (MERA 7:7) 
(Operators (Mathouatics)) (Spaces, Generalized) 
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KRASNOSEL'SKIY, M.A.; LADYZHENSKIY, L.A. 
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Structure of the spectruz of positive heterogeneous operators. 
Trudy Mosk, wat.ob-va 32321-346 ‘54. ; (MIRA 7:7) 
(Operators (Mathematics) (Topology) 
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ee MATHEMATICS/Functional analysis CARD 1/2 PG =~ 744 
AUTHOR YZENSKIJ LeA. 
TITLE a non~linear equations with positive non-linearities. 
PERIODICAL Uspechi mat.Nauk 12, 1, 211-212 (1957) 

reviewed 5/1957 


The author investigates the positive solutions of the equations 
(1) y= Aap 
and 


(2) Ni = Akt f 


in a Barnech space with a cone, where A is a non-linear operator and AO = @. 
It is assumed that A has the following property: In the cone K there exists 
i. @n element u, such that for every ~r>e (ye @) 


pro PAL Pv4, 
(p= ml fp) and vay ( P) are positive numbers) and for every 4x, Cy >0) 
and arbitrary numbers a and b (O0<a<¢b<1) there holds the relation 
A(t P) D(is)tap, (ated), n= (ards P) > 06 


Under this and some further less essential conditions it is shown 1) that for 
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Uspechi mat.Nauk 12, 1, 211-212 (1957) CARD 2/2 PG - 744 


Ae ( As Noo) there exist positive solutions of (1) and for A E( Atm) 


there exist positive solutions of (2) and that they are uniques 2) that for 
other 7-values (1) and (2), respectively, have no positive solution being 
different from zeros 3) that the positive solutions of (i) and (2) depend 
continuously on A and they increase monotonely with A . Besides a method 
for the determination of Ao and Ao is given. 


4 detailed representation of these and similar results is contained in the 
author's thesis (Kasanj, 1954). 
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Krasnosel'skiy,i.A., and Ladyzhenskiy,L.A. S0V/140-59-5-12/25 
On the Extent of the Notion u,~Concave Operator 

Izvestiya vysshikh uchebnykh zavedeniy. Matematika, 1959, 

Nr 5, pp 112-121 (USSR) 


The authors consider 
(1) A(x) - {ofx.y, p(v)] ey 
F 


An operator A in the Banach space E which is partially ordered 
with the aid of a cone K, is called u,-concave if it is positive 


and monotone and if there exists a positive element u, so that: 


1) For every PEx(Y Pl] # 0) there exist %,B, so that 

(2) ou <APs pu,. 

2) For every YEK for which Pom, (X>0), and arbitrary 0<a<bd<i 
there exists an ® so that: 


(3) altwp)>(14n)tap (agt <b) 
(the sign = is also used for marking the ordering relations). 
In the present paper the authors give conditions for the une 


concavity, e.g.: For an increasing u let G(x,y,u) be increasing, 
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G(x,y,0)=0. Let Mie eek = G(xsy,u); uv = u(x). 


Theorem 1: Let the operator (1) act in shee space C of functions 
continuous on a bounded, closed set F of the Euclidean space. Let 
H(x,y,u) be not increasing with respect to u and 

(4) H(x,y,u,)- H(x,¥,U5)>0 

for almost all y@F. Then (1) is u,~ concave in C with respect to 


the cone of a1] non-negative functions. 

The authors formulate 8 theorems. They mention P.S.Uryson, I.A. 
Bakhtin, and Ya.D.Mamedov. 

There are 8 Soviet references. 


ASSOCIATION: Voronezhskiy gosudarstvennyy universitet (Voronezh State 
University) 


SUBMITTED: February 10, 1959 
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